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1. INTRODUCTION

This is the twelfth in the series of Techniques Development Laboratory (TDL)
office notes which compare the performance of TDL's automated guidance
forecasts with National Weather Service (NWS) local forecasts made at Weather
Service Forecast Offices (WSFO's). The local forecasts, which are produced
subjectively, may or may not be based on the automated guidance. In this
report, we present verification statistics for the warm season months of April
through September 1981 for probability of precipitation (PoP), surface wind,
opaque sky cover (cloud amount), ceiling height, visibility, and maximum/
minimum (max/min) temperature. The PoP, ceiling height, visibility, and
max/min temperature verification results are provided for both forecast
cycles, 0000 GMT and 1200 GMT.

.The objective guidance is based on equations developed through application
of the Model Output Statistics (MOS) technique (Glahn and Lowry, 1972). We
derived these prediction equations by using archived surface observations and
forecast fields from the Limited-area Fine Mesh (LFM) model (Gerrity, 1977),
the Trajectory model (Reap, 1972), and/or the 6-layer coarse mesh Primitive
Equation (PE) model (Shuman and Hovermale, 1968). Unless indicated otherwise,
we usually refer to MOS forecasts based on the LFM model as "early" guidance;
"final" guidance indicates the objective forecasts were produced from PE
data. Also, the observation times of surface weather elements used as
predictors in the early and final guidance generally differ. The final
guidance is no longer disseminated operationally due to the superiority of the
early guidance, but comparative results for earlier years are included on the
figures presented in this report. In operations, forecast fields from the
LFM-II model (Newell and Deaven, 1981) are employed in the MOS guidance
equations when LFM data are required.

The local forecasts from the WSFO's were collected by the Technical
Procedures Branch of the Office of Meteorology and Oceanography for the
purposes of the NWS combined aviation/public weather verification system
(National Weather Service, 1973). The aviation forecasts were recorded for
verification according to the direction that they be "... not inconsistent
with ..." the official weather prognosis. The public weather max/min and PoP
forecasts used for verification were official forecasts taken from the Coded
City Forecast (FPUS4) bulletin. Surface observations as late as 2 hours
before the first valid forecast time may have been used in the preparation of

the local forecasts. We obtained all observed verification data from the
National Climatic Center in Asheville, North Carolina.

2. PROBABILITY OF PRECIPITATION
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unavailable because of missing data, and results for 1973 are based on a much
larger sample of 190 stations.

3. SURFACE WIND

The objective surface wind forecasts were generated by the LFM-based
equations valid for the warm season described in Technical Procedures Bulletin
No. 288 (National Weather Service, 1980b). Only the early, LFM-based guidance
has been available since the 1978 warm season. 1In addition to LFM model
forecasts, predictors in the equations included the sine and cosine of the day
of the year and of twice the day of the year; also, surface weather
observations were used as predictors for the 6- and 12-h projecticns. During
the 1981 warm season, a significant change occurred in the operational early
guidance wind prediction system. New equations were developed without
screening as predictors any surface pressure or boundary layer fields from the
LFM model. These new equations were implemented on May 28, 1981. Thereafter,
the guidance forecasts were produced by these new sets of equations. The
impact of removal of the surface pressure and boundary layer fields as
predictors in objective surface wind forecasting is described by Janowiak

(1981).

We verified the 18-, 30-, and 42-h forecasts from 0000 GMT. The objective
surface wind forecast is defined in the same way as the observed wind, namely,
the 1-minute average wind direction and speed for a specific time. Since the
local forecasts were recorded as calm if the wind speed was expected to be
less than 8 knots, the wind forecasts were verified in two ways. First, for
all those cases in which both the local and objective wind speed forecasts
were at least 8 knots, the mean absolute error (MAE) of speed was computed.
Secondly, for all cases where both local and automated forecasts were
available, skill mnoumA. percent correct, and bias by category? were
computed from contingency tables of wind speed. The seven categories in the
tables were: <8, 8-12, 13-17, 18-22, 23-27, 28-32, and »32 knots. Table 3.1
lists the 95 stations used in this verification. Note that all the objective
forecasts of wind speed were adjusted by an "inflation" technique (Klein et
al., 1959) involving the multiple correlation coefficient and the mean value
of wind speed for each particular station and forecast valid time.

The results for all 95 stations combined are shown in Tables 962 lahd: 5%,
The MAE's for the direction reveal an advantage for the guidance that is 40
for all three forecast projections. Overall, the speed MAE's, skill scores,
and percent correct also were better for the guidance. The bias by category
values in Table 3.2 and the contingency tables in Table 3.3 indicate the
guidance overestimated winds stronger than 22 knots (i.e., categories 5, 6,
and 7) at both the 18- and 42-h projections. The local forecasts for all three

IThe skill score used throughout this paper is the Heidke skill score
(Panofsky and Brier, 1965).

2In the discussion of surface wind, opaque sky cover, ceiling height, and
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During the 1981 warm season, the opaque sky cover forecasts for April and
May were produced by the warm season prediction equations described in
Technical Procedures Bulletin No. 234 (National Weather Service, 1978).
Forecasts for June through September were produced by the new set of warm
season prediction equations described in Technical Procedures Bulletin No. 303
(National Weather Service, 1981b). These equations used LFM-II model output
and 0300 (1500) GMT surface observations to produce forecasts for esight

rojections (10 for the new equations) at 6-h intervals from 6 to 48 hours
Mm to 60 hours) after 0000 GMT and 1200 GMT. Only early guidance was
available for verification since the final guidance was terminated after the
1979 warm season. Regionalized equations produced probability forascasts of
the four categories of opaque sky cover, more commonly known as cloud amount,
shown in Table 4.1. We converted the probability estimates to a single "best
category" forecast in a manner which produced good bias characteristics, that
is, a bias value of approximately 1.0 for each category. The old =quations
used an inflation technique to obtain the best category, while the new
equations used the threshold technique. See Technical Procedures Bulletin
No. 303 for more details.

We compared the local forecasts with a matched sample of early giaidance
forecasts for the 95 stations listed in Table 3.1 for 18-, 30-, and 42-h
forecast projections from 0000 GMT. The local forecasts and the surface
observations used for verification were converted from opaque sky cover
amounts to the categories given in Table 4.1. Four-category, forecast-
observed contingency tables were prepared from the categorical local and the
best-category objective predictions. Using these tables, we computed the
percent correct, skill score, and bias by category.

The results for all stations combined are shown in Table 4.2. TFor the 30-
and 42-h projections, the guidance forecasts were superior to the local
forecasts in terms of percent correct and skill score. Although the guidance
was also better than the locals at 18 hours, the differences were not as
great. Examination of the bias by category scores shows that, except for one
case, the guidance forecasts were better ﬁw.m.. closer to 1.0) than the local
forecasts for each projection and category. The exception was the 42-h
forecasts of the broken category. The local forecasts exhibited a tendency to
underforecast the clear and overcast categories and overforecast the scattered
and broken categories.

The verification scores for stations in the NWS Eastern, Southern, Central,
and Western Regions are given in Tables 4.3-4.6, respectively. The percent
correct and skill scores for the guidance forecasts were, for the most part,
superior to those of the local forecasts. However, in the Western Region, the
18-h local forecasts were better than the guidance in regard to skill score.
In the regional breakdown, the bias by category values for the guidance
forecasts generally were better than those for the local forecasts.

Percent correct and skill scores for the past seven warm seasons are shown
in Figs. 4.1 and 4.2, respectively, for the 18- and 42-h projections. These
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categories 1 and 2 combined as well as skill score and percent correct. We
have summarized the results in Tables 5.2-5.9. The skill score and bias for
categories 1 and 2 combined for the past six warm seasons are also shown in
Figs. 5.1-5.8 for selected projections from 0000 GMT.

Tables 5.2-5.5 present verification results for the six-category ceiling and
visibility forecasts. The scores in Table 5.3 for the 12-h projection from
0000 GMT indicate the skill of the local visibility forecasts exceeded the
skill of persistence. For the 12-h projection from 1200 GMT, the scores in
Table 5.4 show the skill of the local ceiling forecasts was slightly better
than that of persistence. For both forecast cycles and weather elements, the
12-h guidance forecasts had lower skill scores than those for the locals and
persistence. With the exception of the visibility forecasts for the 15-h
projection from 1200 GMT (Table 5.5), the local forecasts of ceiling and
visibility had higher skill scores than persistence for the 15- and 21-h
projections for both forecast cycles. At the 18-, 24-, 36-, and 48-h
projections, the guidance usually outperformed persistence by a wide margin in
skill; in fact, only the persistence forecasts of visibility for the 18-h
projection from 1200 GMT (Table 5.5) were more skillful than the guidance.
Also, for projections of more than 12 hours the guidance bias by category
characteristics were generally better (i.e., closer to 1.0) than those for the
persistence forecasts. For the 12-h projection (actually a 3-h projection for
both the local and persistence forecasts), the bias by category values for the
guidance (actually a 9-h forecast from the latest surface observation) were
slightly better than those of persistence and the local forecasts. The
persistence of weather conditions, especially during the warm season, should
be reflected in the bias characteristics of persistence forecasts at 24-h
intervals. Tables 5.2-5.5 show this to be true; that is, the persistence
forecast bias values for the 12- and 36-h projections, and for the 24- and
48-h projections, are nearly the same. Also of note is the rarity (generally
less than 20 cases in a sample of more than 10,000) of category 1 ceiling and
visibility events during afternoon and evening hours.

Tables 5.6-5.9 show comparative verification results for the two-category
ceiling and visibility forecasts. The relative frequency of ceiling less than
500 feet and visibility less than 1 mile ranged from 0.002 to 0.034. This
fact, plus lower skill scores for the two-category tables as compared to the
six-category tables, indicates these events are difficult to forecast. For
the 12-h projection from 0000 GMT, the persistence forecasts of ceiling and
visibility had the highest skill scores. For the 12-h projection from
1200 GMT, the local forecasts had the highest skill scores. In contrast, the
guidance skill scores were much lower than those for persistence and the
locals. For the 15-h projection, the persistence skill scores were higher
than those for the local ceiling forecasts from both 0000 and 1200 GMT;
however, for visibility the local skill scores were higher than those of
persistence for both cycles. For the 21-h projection, the skill score for the
local forecasts was much higher than that of persistence in all cases. The

4Threat score = H/(F+0-H) where H is the number of correct forecasts of a
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absolute mWHOﬁm.WAOOw and the mean absolute errors (MAE's) for the local
forecasts improved slightly when the 12-h verifying observations were used.
The greatest improvement occurred in the NWS Eastern Region; little or no
change took place in the Southern, Central, and Western Regions. In contrast,
the MAE's for the 36-h MOS guidance increased by 0.4°F when 12-h verifying
observations were used. For the 24-h max and 60-h min projections, the errors
of the local forecasts remained virtually the same, irrespective cf the
verifying observation; the accuracy of the MOS guidance again deteriorated
when verified against 12-h observations. In all cases, it was apparent that
the guidance scores were impacted far more by the type of verifying
observation (12-h or calendar day) than those for the locals. Details of this
study have been distributed as an addendum to TDL Office Note 81-10 (Schwartz
et al., 1981) which contains the original comparative verification results for
October 1980-March 1981.

For the warm season of 1981, we verified both the 0000 GMT and 1200 GMT
cycle local and objective forecasts by using calendar day max and min
temperatures from the National Climatic Center. Mean algebraic error
(forecast minus observed temperature), mean absolute error, and the number of
absolute errors >100F were computed for 88 stations (Table 2.1) in the
conterminous United States. Four forecast projections of approximately 24
(max), %6 (min), 48 (max), and 60 (min) hours after 0000 GMT were verified;
for the 1200 GMT cycle, forecasts of approximtely 24 (min), %6 (max), 48
(min), and 60 (max) hours were verified. This is the first warm season for
which we have verified the 1200 GMT cycle guidance.

The results for all stations combined for 0000 GMT are shown in Table 6.1.
In terms of MAE, the local forecasts were 0.1°F more accurate than the
guidance for the 24-h max; this difference was reversed for the 60-h min. For
the 36-h min and 48-h max, the MAE's of the local forecasts and the objective
guidance were about the same. For all projections, the guidance had fewer
large errors than did the local forecasters. From past experience, however,
we think this difference is related to the different forecast periods used in
the subjective and objective forecasts.

Tables 6.2-6.5 give the 0000 GMT verification scores for the Eastern,
Southern, Central, and Western Regions, respectively. In terms of MAE, the
local forecasters in the Southern and Western Regions improved slightly upon
the guidance for both the 24- and 48-h max forecasts.

Table 6.6 shows verification results for all stations combined for the
1200 GMT cycle. As before, the guidance had fewer large errors for all
projections than the corresponding local forecasts. The regional verification
scores shown in Tables 6.7-6.10 generally follow the trends for all stations
combined although forecasters in the Southern and Western Regions improved
over the guidance for several projections. Note, too, from Tables 6.1-6.10
that the MAE's for similar projections (24-h max/min, 36-h max/min, and so
forth) are generally larger for the max forecast than for the min.

Max temperature forecast MAE's (0000 GMT cycle ouw%v for the last 11 warm
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about the same when compared with scores for the 1980 warm season; in May 1981,
new sets of MOS prediction equations for this weather element had been imple-
mented. The long-term trends for percent correct and skill score reveal
noticeable increases in accuracy for the guidance forecasts.

o Ceiling and Visibility - The verification involved comparison of local
forecasts, LFM-based guidance, and persistence for 95 stations and for
projections ranging from 12 to 48 hours from both 0000 GMT and 1200 GMT.
However, direct comparison of local, MOS, and persistence forecasts was
possible only for the 12-h projection. This projection is actually a 3=h
forecast from the latest available surface observation for the locals and
persistence, and in this sense it is a 9-h forecast for the guidance. Most of
the 12-h projection verification scores for both ceiling and visibility show
the local and persistence forecasts were superior to the guidance. For the
longer-range projections, the local and guidance forecasts were much better
than persistence. In comparison to the scores for the 1980 warm season, the
guidance forecasts performed about as well, while persistence and the locals
declined. Of further note were the poor skill scores and biases essociated
with the 0000 GMT cycle 18-h guidance forecasts for the lowest two categories
of ceiling and visibility. TFor the skill scores this continues a downward
trend, despite the implementation of new forecast equations during May 1981.

0 Maximum/Minimum Temperature - Local and objective max/min temperature
forecasts were verified for 88 stations. The objective guidance is valid for
calendar day periods, while the valid period for the local max/min forecasts
does not correspond to a calendar day. All forecasts in this study, however,
were verified against calendar day max/min reports. We verified forecasts for
four periods of approximately 24, 36, 48, and 60 hours from both 0000 GMT and
1200 GMT. TFor the 0000 GMT cycle guidance, the max forecasts were equal in
accuracy to those for the 1980 warm season. The accuracy of the min forecasts
deteriorated by 0.1°F mean absolute error from 1980 to 1981. In comparing
the local and objective max forecasts for 1981, we note that the local fore-
casts were better by about 0.1°F mean absolute error than the guidance for
the 24-h and 36-h projections from 0000 GMT and 1200 GMT, respectively. For
the other projections and for the min, the guidance and local forecasts were
about the same in terms of mean absolute error.

ACKNOWLEDGEMENTS

We wish to thank the Technical Procedures Branch of the Office of Meteorology
and Oceanography for providing us with the local forecasts. We are also
grateful to Fred Marshall, Eston Pennington, and Tim Chambers of the Tech-
niques Development Laboratory for assistance in archiving the guidance fore-
casts and error checking the observations used for verification. Special
thanks are extended to Normalee Foat of the Techniques Development Laboratory
for her dedicated assistance in proofreading the text and preparing many of
the tables and figures shown in this report.

REFERENCES



*dd | ‘soasumo]

Jo jueugaedag °*g°n ‘UOT3BIFSTUTWPY OTJoydsouwjy puB OTUBD( TBUOTEBYN

‘y¢z *ON UTje[Ing Saanpadold TBOTUYDS], SMN °*junouws pnord pue ‘A£3TTTIQISTA
‘FuTTTeo Surjorpead a0 SOT}STI}BYS jndjno Tapow jJo esun oyl :8/61 °

*dd ¢| ‘eogeumoyn Jo jusuwiaedag °g°M ‘UOT}BISTUTUPY oTIdYdsowyy
puUB O0TUBROD( TBUOTLRN ‘¢ /-0 Io3dey) ‘Tenus) suorieasd) SMN °UOT3BOTITISA
1S800J0] I8U3BOM OTTqNd/UOTIBTIAR PauTquo) :¢/6| ‘©0TAIsg J9Y3BOM TBUOTLEBN

*dd |9 ‘eoaxsumo) jo quewgaedeq *S°q

‘YYON ‘@oTAJeg JoyjeaM TBUOTIBN /-1|8 930N ®0TJI0 TAL °*(086| I9quejdes

-0861 Ttady) 0| *ON--S3S®BO81I0] JI8YjBOM 0T1Tqnd /UOT}BTABR T[BOOT pUB 30UBPTNS

JO UOT}BOTITIaA aaTyeaedwo) (86| ‘TIT80J8) °*[ *C pu® ‘z3aBMUOS °*H °*d
‘ygnequeTTOH *H °*H ‘3Teajsuaqel °4 °Y ‘oTTBABIIERQ °d °*[ ‘°r "D ‘seaeldejy

*908-96L ‘Ol ‘*ASY *BAM ‘UOW °SOT3ST3EIS jndjno Tepou
U0 pese(Q S15BI2JI0] sanyevaadusag EﬁaﬁnﬁE\EﬁsﬂMmE :GJ)6| fsuoumeH °y °5 pus ¢

*289-2L9 ‘9| ‘*x0®38]] °*[ °*J@3UTM Furanp seanjesedwsj ussu Awp
-9ATJ Jo uoTyorpexd aAT308(qQ :6G6| ‘asfug °*I pue ‘STMOT °*[ *d ‘*H ‘M ‘UTeTH

*dd Q9 ‘eoazeumop jo juswjasda °S°f ‘UOT3BAFSTUTUPY OTJaydsousy
pu®B oTUEB9O( T[BUOILBN ‘G-gM jaodsy °yos] YSSH °*S98381S PolTU[ SNOUTWISIUOD
ayq aoJ uotgeitdrosad Jo seT13TTIqeqoad [BOTFOTO3BUIT) :)96) ‘*T1 *( ‘ussusdaor

+dd Q| ‘soaeumo) Jo jusmiaedaq *S°M ‘YYON ‘o©0TAJIsg J8YjBOM TRUOTLIBYN
‘9-1g 930N @0TJJI0 TAL °*BuT}SBOSIOF PUTM @0BJANS 8AT309(Q0 UT 8I030TP
-aad se s3seoago] aefel Laepunoq WA JO ssaulnjasn ayJl :|86L ‘°H °r ‘IyviMOouBl

*$9G1-16G) ‘YOl ‘*AdY °*BAM °UO]| ‘*SUOSEBAS YJUOW-93IY} UO Paseq SOUBPTINT
aanjesadwey pajewoiny :9)6| ‘UTETY °*H *M pue ‘eTTBABLTERQ °*d °*[ ‘°*V °*D ‘suouwsy

*Li2l-¢ogl “i} ‘exoejey °Tddy °r -Buryseoeaoy JIoyjeem aAT308(qo ul
(SOW) sot3sTiess jndjno Tepow Jo asn ayy :gl6| ‘LamoT *y *Q pue ‘*¥ *H ‘uysTy

*dd g9 ‘eoxeumo) jo juemjardeq °*S°[l ‘UOT}BIYG
-STUTWpPY oTIaydsowjy puB OTUBSO( TBUOTAIRBN ‘QO=0HiN SMN UNpUBIOWS] T[BOTU
—q08] YYON ‘UOT}BIUSUWMOOP Y :9)6|--Topow WAT UL :LL6L ‘*ar “*d *r ‘Aitaazsd

*g-| ‘*00g *a08%}8 *asuwy
‘xoAue(Q ‘STsATRUY pue JUTL}SBO8IO] J8YUJEBAMN UO 80oUBISIUO) YIYITH siutadadd
*TopouU YSaW 8UIJ BaIB-Po3TWLT o] WoIJ 90urpInd sanjieasdwe] 80B]

—-Ins paaoxduT 086l ‘UTSTY °*H °*M pu® ‘caf ‘snrtussusp °*S P ‘*d L ‘eTTeABRIIE(Q

*yl21-¢921 ‘l0l ‘*A8Y *BAM ‘U0l “eouepIng sanjeaedws] S0BJINS pajBU
-ojne poaosdul :6)6| ‘UTOTY °*H °M pue ‘3sxog °*T °V ‘eTrTeABIIBC °d °L ¢

*dd g| ‘eoaeumo) Jo jusujaedsq *S*N ‘VVON ‘@0TAIeg JIayjeap TBUOTIEBN

e P 3y e S e o i ey e u sy e - 4 P R P . T




] L A Aia AN i MG A LRI A L B L LR LY .:ﬂ__.r_.Tﬂh A LULiSy P S C..“..Lnu_ oUll Ll4Aadvo rﬂ-:.T.U.k&u.'
ture, and 3-hourly surface dew point guidance. NWS Technical Procedures
Bulletin No. 285, National Oceanic and Atmospheric Administration,

U.S. Department of Commerce, 16 pp.

, 1980b: The use of model output statistics for predicting surface wind.
NWS Technical Procedures Bulletin No. 288, National Oceanic and
Atmospheric Administration, U.S. Department of Commerce, 1% pp.

, 1981a: asm.:mm of model output statistics for predicting probability of
precipitation (PoP). NWS Technical Procedures Bulletin No. 299, National
Oceanic and Atmospheric Administration, U.S. Department of Commerce,

12 pp.

, 1981b: The use of model output statistics for predicting ceiling,
visibility, cloud amount, and obstructions to vision. NWS Technical
Procedures Bulletin No. 303, National Oceanic and Atmospheric
Administration, U.S. Department of Commerce, 11 pp.

Newell, J. E., and D. G. Deaven, 1981: The LFM-II model--1980. NOAA Tech-
nical Memorandum NWS NMC-66, National Oceanic and Atmospheric Adminis-
tration, U.S. Department of Commerce, 20 pp.

Panofsky, H. A., and G. W. Brier, 1965: Some Applications of Statistics to
Meteorology. Pennsylvania State University, University Park, Pa., 224 pp.

Reap, R. M., 1972: An operational three-dimensional trajectory model.
J. Appl. Meteor., 11, 1193-1202.

Schwartz, B. E., J. R. Bocchieri, G. M. Carter, J. P. Dallavalle, G. H. Hollen-
baugh, G. J. Maglaras, and D. J. Vercelli, 1981: Comparative verifi-
cation of guidance and local m<wmﬁwoachdwwo weather forecasts--No. 11.
TDL Office Note 81-10 (October 1980-March 1981), National Weather
Service, NOAA, U.S. Department of Commerce, 77 pp.

Sela, J. G., 1980: Spectral modeling at the National Meteorological Center.
Mon. Wea. Rev., 108, 1279-1292.

Shuman, ¥. G., and J. B. Hovermale, 1968: An operational six-layer primitive
equation model. J. Appl. Meteor., 7, 525-547.




uojdutysep ‘vUOOB[-9[338B2G
uojdutysep ‘oueiqodg

yein ‘£31) oy 31BS
uofea( ‘pueT3aod

BvpBABN ‘ouay

BpBABY ‘8BS ) S8BT

BUBGUO] ‘BUSTS}

BUBLUO ‘STTBL 3B9IYH
BUBLUO] ‘SBUTITTIg

oyep] ‘estog

BTUJIOJTTB) ‘0O0STOURI] UBG
BIUIOJTTR) ‘0deT(q umg
BIUJIOJTI[B) ‘saraduy sof
BUOZTAY ‘uosony

BUOZTAY ‘XTusaoydg

BUOZTAY ‘JFIe183BIf
Sutwolpy ‘suushay)
Sutwoly ‘asdsmy
UTSUOOSTN ‘0a3NBMTTH
elo¥eQ ynog ‘A3t prdey
B103B(J Y3jnog ‘sTTBL XNOTQ
BlOMB(Q YiaoN ‘ofaejg
BL1OXB( YJJON ‘NoasusTg
BYSBIQA) ‘EBYBW(Q

BiSBIqaN ‘83384 U3aoN
TINOSET “‘STNnoq *39
Tanossty ‘A1T) sesuBy
rlosauut]| ‘strodBauuty
BJOSOUUT[ ‘yaning
uedTYOT) ‘STAB) °*°%§ 3INBS
UBSTYOTH ‘3TOI38(
£xonquay ‘eTTTASINOT
sgsury ‘®Byadog

sesuBy ‘BITYDITM

BMOT ‘sauto]] ss8(

BUBTPUI ‘stTodeUBIpPUT
BUBTPU] ‘STTTASUBAY
STOUTTTII ‘(ea®H,0) 0FeOTYD
opBIOTO) ‘asAus(g

sex9J ‘oTuO}UY UEY

SBX9] ‘puBIpPTIH

sBX8] ‘IjooqqnTg

sexa] ‘uoisnojy

sexa], ‘osed TH

VES
DED
01Is
Xad
ON¥
SV'1T
NTH
dLD
TId
I0d
0dS
NVS
Xv1
SO
XHd
T4
SX0
qdd
cRIn
dvd
asd
avd
sId
YHO
d8T
TLS
10
dSi
HTIa
WSS
MLa
RS
dOd
LoT

WSa

aNT

qyuo
NHET
LVS
dVI
g4T
HVI
dTH

SBX9], ‘YJaoM 3I04-SBIT®B(
SBX8 |, ‘ST TASUMOIY

sBXa ‘urgisny

sBX8] ‘OTTTaBUYy

oassouua] ‘stydusy
sessauus], ‘eTTTAUSEI
BUOYBTHO ‘BSTN

BUOUBTN0 ‘A3T) BUOYBTHQ
oo1x8) Msl] ‘enbasnbnqry
TddTissTsSST] ‘uosiomp
BUBTSTNOT ‘jaoderaayg
BUBTISTINOT ‘SUBSTI( Ma)
BIFI08 ‘BIUBTLY

BpTIOoTd ‘mdusg

BpTJIOTd ‘opuelap

BPTJIOT ‘TWBT)

BPTIO0Td ‘STTTAUOSIOR[
SBSUBNIY ‘300Y 8T33T7
BUBGBTY ‘WBYSUTWITYH
BIUTSaTp 3SopM ‘uogssrary)
BTUTSIT) ‘puowysty
BTUTZIT, ‘HTOJIof

juouze ) ‘uojFurTang
BUTTOJIR) Y3nog ‘uogsslasy)
BUTTOJIB] Yjnog ‘wIquno)
PUBTSI @poyy “sousaprAaOLd
BTUBATASUUSd ‘ydanqsiatd
BTUBATASUURg ‘BIUdTOpPBRITYJd
oTyQ ‘uojde(

OTYQ ‘T3BUUTOULY

OTYQ ‘snqunio)

OTYQ ‘puBTaASTY

BUTTOJIB) U3do| ‘weyang-ysrarey
BUTTOIB) YJION ‘8330Tasy)
BUTTOIB) YJION ‘STTTA8YSY
a0} Mal ‘esnovafg

320X maf ‘(Apauusl) Na0x Moy
NI0x MeN ‘orering

Hao0] me) ‘Aueqly

Lasaap ma) ‘A3T) OTJUBTLY
g1jesnyovssr] ‘uojsog
pusTAar] ‘saowtirey

autsl ‘puellaog

*0*Q@ ‘uojFuTysep
1N0T308UU0) ‘pPIA0OJFFIBH

Maa
Odd
snv
VIV
WHR
vNd
gung
0n0
vish
nNvre
AHS
ASH
TLV
Vdd
T40
VIN
Xvre
LT
WHE
M40
OId
d40
Add
SHD
dvo
dAd
LId
THd
AVT
DAD
HWDO
d1o
nay
£L10
TAV
HAiS
Al
d0d
a1V
AOV
504
Ind

voda
1ad

*POTJTIOA 30U 8J8M (YY) BIUIOITIB) ‘seTeduy sOT I0J mpmmUmnom utu/XBW 8yj

A e A - St et et ] AT AT T e - e M i A AL



Table 2.2 Comparative verification of early guidance and local PoP forecasts Ior &9
stations, 0000 GMT cycle.

Improvement Improvement Number
Projection Type of Brier Over Guidance Over Climate of Cases
(h) Forecast Score . (%) (%
(1st period) Local .1054 3.8 30.6 12872
24-36 Barly .1239 21.0
(2nd period) Local .1225 {2 22.0 12788
36-48 Barly .1281 16.2

(3rd period) Local .1285 0.0 16.2 12790
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Improvement Improvement Number
Projection Type of Brier Over Guidance Over Climate of Cases
(h) Forecast Score (%) (%)
12-24 Barly 21112 33.0
(1st period) Local .1078 i 35.0 3537
24-36 Early .1415 BT
(2nd period) Local 1412 0.2 22.5 3515
36-48 Barly 1392 16.2
(3rd period) Local .1403 -1.0 15.5 3517
Table 2.6. Same as Table 2.2 except for 1¢ stations in the Western Region.
Improvement Improvement lumber
Projection Type of Brier Over Guidance Over Climate of Cases
(h) Forecast Score () (%)
12-24 Early .0798 22.1
(1st period) Local .0745 6.6 27«2 2073
24-7b Early .0936 1548
(2nd period) Local .0902 %6 1643 2059
36-48 Early L0917 11..0
(3rd period) Local .0868 5.% 15.7 2059
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Improvement Improvement Number
Projection Type of Brier Over Guidance Over Climate of Cases
(h) Forecast Score (%) (%)
12-24 Early .1159 34.0
(1st period) Local A122 3.2 36.1 3846
24-36 Early .1302 26.5
(2nd period) Local 1310 -0.6 26.1 3847
36-48 Early .1356 22.2
(3rd period) Local .1386 -2.2 20.5 3845

Table 2.9. Same as Table 2.7 except for 24 stations in the Southern Region.
Improvement Improvement Number

Projection Type of Brier Over Guidance Over Climate of Cases
(n) Forecast Score (%) (%)
12-24 Early .1120 20.6

(1st period) Local 1102 R 21.9 3702
24-36 Early 1194 1743

(2nd period) Local .1165 2.4 19.3 3702
%6=-48 Barly .1209 156

(3rd period) Local .1226 -1.4 12.4 3703




Yiie L L 6°0 S¥60* TE20T] (potaad pag)
¢*ol ¢460° Aramey 87-9¢
PlLie 1°81 Gy 6180° 18207 (potaad puz)
crhl L680° A1aey %2
viie 6°92 6°6 0LLO" TBO0T (potaad 3s})
¢*2e 8180° Araey YZ-21
(%) mmv 31004 1SBOBI0J A:V
sasB) JO 931BUTT) JI8AQ 80UBPTINY JI9AQ IaTag Jo adfy uotloaloag
Jaquimy juswaroxdur jusmaroxduy

*u0T8ey uISgsSey oY} UT suoI}Bis 9| I0J 1deoxs )z 8qB] SB QUBG

*LI%E 9TAaEl

¢8G¢ 6°¢l ¢ Y- 1861 TB207 (potaed pag)
6Ll 91G1" A1aey 8¥-9¢
G84L ¢ ve §° - 89zl 18007 (potaad pug)
G762 6vz1° Ataeg 9¢-v2
v84¢ 0°0¢ Gy ¢8zl* 8007 (potaad 3s})
L 92 PrCyLe £1aeg 2=z
(%) (%) 8.100g 18B08I0] (1)
sasB) JO 93BWTIT) I8AQ 20UBPINY IBAQ I9T1ag Jo adfy uotjoaloag
Jaqumy rusmaroxduT qrusmeroxduT



AWl Ll Wl LAVT !l_lh.—c_-

Mypyayut ohly LUvVcel,

Celdllllg Neignt,

ana visiblillily Iorecasts.

DCA
PWM
BOS
CON
EWR
ALB
BUF
JFK
SYR
CLT
RDU
CLE
CMH
ABE
ERI
PHL
PIT
PVD
CHS
CAE
GSP
BTV
ORF
CRW
HTS
BHM
MOB
FSM
LIT
JAX
MIA
ATL
SAV
MSY
SHV
JAN
MET
ABQ
TCC
OKC
TUL
MEM
TYS
ABI
DFW
ELP
IAH
LBB

Washington, D.C.

Portland, Maine

Boston, Massachusetts
Concord, New Hampshire
Newark, New Jersey

Albany, New York

Buffalo, New York

New York (Kennedy), New York
Syracuse, New York
Charlotte, North Carolina
Raleigh-Durham, North Carolina
Cleveland, Ohio

Columbus, Ohio

Allentown, Pennsylvania
Erie, Pennsylvania
Philadelphia, Pennsylvania
Pittsburgh, Pennsylvania
Providence, Rhode Island
Charleston, South Carolina
Columbia, South Carolina
Greenville, South Carolina
Burlington, Vermont
Norfolk, Virginia
Charleston, West Virginia
Huntington, West Virginia
Birmingham, Alabama
Mobile, Alabama

Fort Smith, Arkansas
Little Rock, Arkansas
Jacksonville, Florida
Miami, Florida

Atlanta, Georgia

Savannah, Georgia

New Orleans, Louisiana
Shreveport, Louisiana
Jackson, Mississippi
Meridian, Mississippi
Albuquerque, New Mexico
Tucumcari, New Mexico
Oklahoma City, Oklahoma
Tulsa, Oklahoma

Memphis, Tennessee
Knoxville, Tennessee
Abilene, Texas

Dallas-Ft. Worth, Texas
El Paso, Texas

Houston, Texas

Lubbock. Texas

SAT
DEN
GJT
ORD
SPI
IND
SBN
BRL
DSH
DDC
TOP
LEX
SDF
APN
DTW
INL
MSP
MCI
STL
LBF
BFF
OMA
BIS
FAR
FSD
RAP
MKE
MSN
CYS
SHR
PHX
FAT
LAX
SAN
SFO
BOI
PIH
GTF
MSO
LAS
RNO
PDT
PDX
CDC
SLC
GEG
SEA

San Antonio, Texas
Denver, Colorado

Grand Junction, Colorado
Chicago (0 Here), Illinois
Springfield, Illinois
Indianapolis, Indiana
South Bend, Indiana
Burlington, Iowa

Des Moines, lowa

Dodge City, Kansas
Topeka, Kansas
Lexington, Kentucky
Louisville, Kentucky
Alpena, Michigan
Detroit, Michigan

International Falls, Minnestota

Minneapolis, Minnesota
Kansas City, Missouri
St. Louis, Missouri
North Platte, Nebraska
Scottsbluff, Hebraska
Omaha, Nebraska
Bismarck, North Dakota
Fargo, North Dakota
Sioux Falls, South Dakota
Rapid City, South Dakota
Milwaukee, Wisconsin
Madison, Wisconsin
Cheyenne, Wyoming
Sheridan, Wyoming
Phoenix, Arizona

Fresno, California

Los Angeles, California
San Diego, California
San Francisco, California
Boise, Idaho

Pocatello, Idaho

Great Falls, Montana
Missoula, lMontana

Las Vegas, Nevada

Reno, Nevada

Pendleton, Oregon
Portland, Oregon

Cedar City, Utah

Salt Lake City, Utah
Spokane, Washington
Seattle-Tacoma, Washington
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Table 3.3. Contingency tables for early guidance and local surface wind speed forecasts for 95 stations, 0000 GMT cycle.

18-h Forecasts 30-h Forecasts 42-4 rorecast
Guidance - Guidance Suidsnce
1 2 3 & 5 b T 7 1 2 3 + 5 6 7 % 1 2 2 4 5
1 4261 1800 216 26 1 0 0 6304 1 8791 1814 247 17 0o o 0 10869 1 3940 1962 343 56 6
2 2146 3281 B72 117 11 1 0 6428 2 1761 1749 476 35 4 1 0 4026 2 2151 3095 957 <210 24
3 218 1105 1038 279 38 2 0 2680 3 153 430 283 51 3 0 0 920 3 347 1045 910 207 43

0BS 4 9 83 222 225 49 5 0 593 0B 4 32 59 99 39 5 0 0 224 0BS 4 24 114 199 179 53

5 0 3 24 50 20 6 0 103 5 3 1 6 3 1 0 0 24 5 3 11 26 % 24
6 0 1 2 6 3 0 0 12 6 o] 3 2 3 1 ] o] 9 6 0 4 2 b 3
7 0 2 0 0 2 0] 0 4 7 0 0 0 1 0] 0 0 1 7 o] 2 o] 0 1
T 6634 6275 2374 703 124 14 0 16124 T 10740 4066 1113 149 14 1 0 16083 T 6475 6233 2437 781 154
Local Local Local

1 2 3 4 5 6 T T 1 2 3 4 5 6 7 T 1 2 3 B 5

1 3222 2730 326 25 1 0 0 6304 1 7920 2629 298 19 3 0 0 10869 1 3035 2858 391 21 3
2 1582 3686 1044 110 6 0 0 6428 2 1635 1914 427 50 0 0 0 4026 21722 3611 985 99 13
3 213 11421072 230 19 4 0 2680 3 165 449 262 40 3 1 0 920 3 324 1294 871 164 12
0BS 4 17 106 258 185 | 20 6 1 593 0BS 4 41 79 86 24 1 3 0 224 0BS 4 38 187 230 104 10
9 1 T 40 40 13 2 0 103 5 3 9 3 3 o] 0] o] 24 5 3 18 43 &8 7
6 0 1 1 5 3 2 0 12 6 0 4 3 2 0 V] 0 9 6 1 3 5 2 1
T 0 2 0 0 2 0 0] 4 7 0 0 1 0 0 0] 0 1 T 0 2 (0] 1 1

T 5035 7674 2741 595 64 14 11 16124 T 9764 5084 1086 138 7 4 0 16083 T 5133 7973 2525 419 47
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5., Same as Table 3.2 except for 24 stations in the Southern Region.

Direction Speed
Contingency Table
Biaa by Cetegory
Type Mean No. Mean Mean Mean No.
of Abs. of Abs. Fest. Obs. of Skill Percent 1 2 3 4 5 (7 T
Fcst. | Error | Cases | Error (Kts) (Kts) |Cases Score Fcat. (No. (No. (Ho. (ho. (Ho. (Ho. (No.
(Deg) (Kts) Correct Obs) Obs) Obs)  QObs) Obs) 0Obs) Obs)
Farly 28 2.7 11.6 329 57 .6 1.13 0.91 0.84 1.30 - 1.00 1.00 0.00
2032 10.9 2041
Local 3 2.8 11.9 241 52.2 0.72 1.32 0.92 0.88 0.3%6 1.00 {1.00
(1744) (1749) (612) (96)  (14) (1) (1)
Early 30 3.4 1.4 .390 T15:0 0.99 1.03 1.15 0.71 0.83 0.00 b
889 9.7 908
Local 30 3.3 10.9 342 T0.1 0.94 1.28 0.80 0.25 0.50 0.00 *
(3004)  (922) (214)  (55) (6) (1) (0)
Early 36 k% 11.8 .268 53.4 1.04 0.96 0.87 1.45 2.14 5.00 2.00I
2081 10.5 2096
Local 39 Jel 11.6 166 47.9 0.69 1.38 0.89 0.54 0.29 1.00 0.00
(1747) (1749) (609) (97) (14) (1) (1)

category was neither forecast nor observed.
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7. Same as Table 3.2 except for 17 stations in the Western Region.

Direction Speed
Contingency Table
Bias by Category
Type Mean No. Mean Mean Mean No.
of Abs. of Abs. Fcst. Obs. of Skill Percent 1 2 3 4 5 6 i
Fcst. | Error | Cases | Error (Kts) (Kts) | Cases Score Fcst. (No. (Ho. (No.  (No. (No. (Ho. (No.
(Deg) (kts) Correct Obs) Obs)  Obs) Obs) Obs) Obs) Obs)
Early 34 3.5 12.0 303 58.8 1.00 1.06 0.92 0.77 1.00 0.50 b
966 11.0 978
Local 37 3.7 12.4 273 56.5 0.95 1.11 0.97 0.88 1.00 0.50 bl
(1615)  (907) (327) (95) (9) (2) (0)
Early 31 3.6 11.5 .258 60.0 0.96 1.01 1.45 0.52 0.50 0.00 b
. 764 9.4 T79 .
Local 35 3.8 112 o242 60.9 1.05 0.96 0.88 0.61 0.50 0.33 b
' (1799)  (915) (189)  (44) (2) (3) (0)
Early 39 4.0 12.5 .262 56.3 0.99 0.99 1.01 1.1 1.56 0.50 S
838 10.8 849
Local 45 4.1 12.0 .188 53.1 1.04 1.05 0.85 0.51 0.33 0.00 "
(1623)  (904) (321) (92) (9) (2) (0)

category was nelther forecast nor observed.




L2 6°¢ [ 8°'8 ¢'ie 0°84 Teo0T cy
€2 4 v ¥ 8° L 161 €r¢9 Araeg
81 G*2 L ¢ 8°9 9° Ll 9°L9 Bo0T 0%
9°1 | 0°¢ AR ¥ Gl q*zlL £1aey
Ll ¢ 2 ¢*¢ 0*9 181 9°89 T'o0T 81
PEy 8°1 L2 06 6°G1 G°¢lL Araey
o081l-091 005 1-0¢ | 0021-001 006-0L 009-0% 00£-0
18BO8IO] (1)
Jo uotjgoaloag
£xoZeye) £q saoaay sanyosqy jo Aousnboayg 8dvjueoaag ad Ly, 38809104




Forecast Type Percentage Frequency of Absolute Errors by Category
Projection of
nsv Forecast
0-3%00 40-600 70-900 100-1200 130-1500 160-1800
Early 72.8 17.8 4.6 2.8 1.0 1.0
18 Local 67.0 20.0 6.9 3.0 1.9 1:2
Early 74.0 16.3 5.0 2.9 1.4 0.4
30 Local 67.0 19.8 6.0 4.5 2.0 0.7
Early 64.1 20.7 7.0 3.7 2.5 2.0
42 Local 57.6 22.9 9.1 5.4 3.0 2.0

Table 3.10. Same as Table 3.8 except for 24 stations in the Southern Region.

Forecast Type Percentage Frequency of Absolute Errors by Category
Projection of
(h) Forecast
0-30° 40-60° T70-900 100-120° 130-1500 160-1800°
Barly 757 1545 4.2 2.3 l.6 0.7
18 Local 70.2 18.9 5.0 Zeh 1.9 1.5
Early T4.4 1%5.2 5.0 2+9 2.8 14T
20 Local 72.6 14.8 5.4 3.0 2.6 1.6
Barly 64.0 20.1 i 55 3.9 e 1.6
42 Local 60.4 21.6 8.7 547 3.0 2.6
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Table 4.1. Definitions of categories used
for the guidance and local forecasts of
cloud amount.

Cloud Amount
Category (Opaque Sky Cover
in tenths)

Ul —
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Bias by Category

Projection Type of Percent | Skill Number
(n) Forecast 1 2 5 4 Correct | Score of Cases
Barly 0.64 1.20 0.88 1.20 48.9 311
18 Local 0.61 1.36 1.26 0.62 45.9 267 4207
No. Obs. 846 1193 1129 1039
Barly 0.96 1.18 0.79 1.06 5%.0 .338
30 Local 0.63 217 1.60 0.60 42.6 «248 4197
No. Obs. 1559 642 621 1375
Barly 0.79 1.14 0.84 1.18 46.2 276
42 Local 0.60 1.47 1.20 0.56 59,9 .183 4207
No. Obs. 841 1199 1129 1038
Table 4.4. Same as Table 4.2 except for 24 stations in the Southern Region.
Bias by Category
Projection Type of Percent Skill Number
(n) Forecast 1 2 3 4 Correct | Score of Cases
Early 0.84 1.30 0.77 0.99 50.9 +319
18 Local 0.69 1.43 1.00 0.50 51«0 .307 4211
No. Obs. 991 1437 1171 612
Early 0.99 1.38 0.61 0.87 51.1 265
30 Local 0.67 1.95 1.39 0.49 44.2 .220 4204
No. Obs. 2077 863 566 698
Early 1.09 1.21 0.75 0.84 45.7 .248
42 Local 0.60 1 BT 0.85 0.34 43.5 .189 4211
No. Obs. 988 1446 1166 611
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Category Ceiling (ft) Visibility (mi)
1 <200 <1/2
2 200-400 1/2-7/8
3 500-900 1-2 1/2
4 1000-2900 3-4
5 3000-7500 5-6
6 >7500 >6
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Bias by Category

Projection | Type of Percent Skill
(h) Forecast 1 2 3 4 5 6 Correct Score
m“m.H‘H.U« 0.80 ._ QN@ ,_ «01 Oc.ﬂ% Oc@m A -Oh. -.wo_no -uwm
12 Local 0.46 0.84 0.46 1.41 1.40 0.97 71.6 .409
Persistence 0.69 0.63 0.43 0.77 0.96 1.10 T4.8 .397
No. Obs. 220 160 1209 1322 1624 11327
Local 0.34 0.43 0.20 0.92 1.32 1.01 T6.1 «320
15 Persistence 5.24 2.40 0.81 1.02 0.96 1.00 75.1 «311
No. Obs. 29 42 645 997 1616 12528
Barly 0.00 0.22 0.61 1.02 0.91 1.02 81.8 .290
18 Persistence 25.50 4.43 1.77 1.50 1.12 0.93 T6.2 «254
No. Obs. 6 23 298 681 1400 13532
Local 0.09 0.21 0.16 0.59 1.24 1.01 8%.1 246
21 Persistence 1%3.82 4.21 2.0% 1.88 1.27 0.91 T6.4 w220
No. Obs. 11 24 257 541 1222 13787
Barly 1.59 0.50 0.55 1.10 0.95 1.01 83.9 «294
24 Persistence 9.00 3.40 1.71 1.83% 1.%35 0.91 75T .200
No. Obs. .Aq 30 308 560 1162 13865
Early 0.91 0.93 0.86 0.91 1.00 1.03 67.9 296
36 Persistence 0.7T1 0.61 0.43% 0.77 0.96 1.11 66.1 .192
No. Obs. 217 168 1219 1338 1638 113%58
Barly 0.47 0.%32 0.69 1.06 1.06 1.00 822 « 248
48 Persistence 9.00 3.64 1.68 1.81 1.3%34 0.91 T3.5 132
No. Obs. 17 28 313 565 1168 13851
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Bias by Category

Projection | Type of Percent Skill
(h) Forecast 1 2 3 4 5 6 Correct Score
EBarly 0.39 0.74 0.9%5 1.10 0.96 1.00 84.3 «322
12 Local 0.44 0.67 0.33 1.17 1.57 0.96 85.3 434
Persistence 0.50 0.89 0.90 0.96 1.29 0.98 8T7.7 «501
No. Obs. 18 27 292 550 1145 13836
Local 0.47 0.61 0.60 1.34 1.80 0.93 82.6 .349
15 Persistence 0.60 0.82 1.11 0.90 1.41 0.97 85.1 379
No. Obs. 15 28 236 585 1046 13971
Barly 1.65 1.57 0.92 0.87 0.93 1.01 82.1 .306
18 Persistence 0.23 0.49 0.83% 0.68 1.31 1.00 81.8 310
No. Obs. 48 49 315 784 1135 13458
Local 0.24 0.78 0.8 1.71 1.%9 0.92 T34 .297
21 Persistence 0.07 0.28 0.55 0.54 1.13 1.05 Tt .252
No. Obs. 142 83 477 976 1300 12730
Barly 1.24 1.41 1.04 1.06 0.99 0.98 67.% 31T
— 24 Persistence 0.05 0.14 0.22 0.40 0.92 1.20 68.7 172
No. Obs. 219 166 1212 1%26 1618 11224
36 Persistence 0.69 0.89 0.8 0.98 1.28 0.98 79.8 .183
No. Obs. 16 27 307 541 1160 13914
Early 1.15 0.96 1.06 1.04 0.99 0.99 66.4 .294
= 48 Persistence 0.05 0.14 0.22 0.40 0.92 1.20 65.9 .100
\ No. Obs. 226 169 1209 1339 1614 11235
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Rel. Freq. Bias

Projection Type of Cats. 1&2 Cats. 1&2 Percent Skill Threat
(n) Forecast combined combined Correct Score Score
mmHH% 1.01 96.1 «179 «110

12 Local 0.024 0.62 T 391 .252
Persistence . 0.66 97.7 +425 +279

15 Local 0.004 0.39 99.4 .058 .031
Pergistence 3.56 98.1 .049 .029

18 Early 0.002 0.17 99.8 .000 .000
Persistence 8.79 98.3% .018 011

21 Local 0.002 0.17 99.8 .048 .025
Persistence Te2B 98.2 017 011

24 Early - 0.003 0.89 99.5 .020 .011
Persistence 5.4% 98.2 035 .020

36 Barly 0.024 0.92 96.1 «145 .090
Persistence 0.66 96.4 .086 .054

48 Early 0.003 0.38 99.6 -.002 .000

Persistence 5.67 98.2 .022 .014
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Rel. Freq. Bias

Projection Type of Cats. 1&2 Cats. 1&2 Percent Skill Threat
(n) Forecast combined combined Correct Score Score
Barly 0.60 99.6 .081 .043

12 Loecal 0.003 0.58 99.7 . 252 .145
Persistence 0.73 99.6 .203% 114

15 Local 0.00% 0.56 99.7 23 «.13%6
Persistence 0.74 99.6 +185 .103

18 Early 0.006 1.61 98.6 .136 077
Persistence 0.%6 99.2 .088 .048

21 Local 0.014 0.44 98.2 134 .076
Persistence 0s:15 98.4 035 .020

> 24 Early 0.024 1.31 95.5 172 .108
Persistence 0.09 97.4 .025 014

%6 Early 0.003% 0.81 99.7 -.001 .000
Persistence 0.19 99.5 025 013

48 Barly 0.025 1.07 95.7 . 142 .089
Persistence 0.09 97.3 .010 .007
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Forecast Type Mean Mean Number (%) Number

Projection of Algebraic Absolute of Absolute of
(h) Forecast Error (OF) Error (OF) Errors > 10° Cases
Barly 0.4 2.9 88 (2.2)
24 (Max) Local 0.3 2.9 101 (2.5) 3987
Early 0.2 o N 81 (2.0)
36 (Min) Local 0.9 3.3 151 (3.83) 3961
Early 0% 3.4 166 (4.2)
48 (Max) Local o 3.6 201 (5.1) 3963
Early -0.3 3.6 151 (3.8)
60 (Min) Local 0.1 Sl 217 (5.5) 3963

Table 6.%. Same as Table 6.1 except for 24 stations in the Southern Region.

Forecast Type Mean Mean Number(%) Number
Projection of Algebraic Absolute of Absolute of
(h) Forecast Error (OF) Error (OF) Errors > 10° Cases
Early 0.4 2.5 61 (1.7)
24 (Max) Local 0.4 2.3 57 (1.6) 3636
Early 0.2 2.6 27 (0.7)
36 (Min) Local 0.4 2.5 42 (1.2) 3611
Early 0.0 3.1 138 (3.8)
48 (Max) Local 0.3 3.0 126 (3.5) 3609
Early -0.2 2.9 88 (2.4)
60 (Min) Local 0.2 3.0 104 (2.9) 3607
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Lraple 6.6 CLOmparative veritlcatlion 0l early guldance and local max/min
temperature forecasts for 88 stations, 1200 GMT cycle.

Forecast Type Mean Mean Number (%) Number
Projection of Algebraic Absolute of Absolute of
(n) Forecast Error (°F) Error (OF) Errors > 10° Cases
Early -0.2 2.8 181 (1.3)
24 (Min) Local 0.2 2.9 343 (2.5) 13764
Early 0.3 3.3 543 (3.9)
36 (Max) Local 0.1 3,2 561  (4.1) 13766
Early =042 3.3 399 (2.9)
48 (Min) Local 0.1 o 502 (3.6) 13760
Early 0.3 3.9 997 (7.2)
60 (Max) Local 0.3 3.9 1051 (7.6) 13762
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Forecast Type Mean Mean Number (%) Number
Projection of Algebraic Absolute of Absolute of
(h) Forecast Error (°F) Error (OF) Errors > 100 Cases
Early -0.1 3o 69 (1.9)
24 (Min) Local 0.3 3.2 115 (3.2) 3600
Early 0.4 3.6 192 (5.3)
36 (Max) Local 0.4 3.5 190 (5.3) 3599
Barly -0.2 3T 156  (4.3)
48 (Min) Local 0.1 3.8 177 (4.9) 3598
Barly 0.4 4.4 354 (9.8)
60 (Max) Local 0.6 4.5 364 (10.1) 3601

Table 6.10.

Same as Table 6.6 except for 15 stations in the Western Region.

Forecast Type Mean Mean Number (%) Number
Projection of Algebraic Absolute of Absolute of
(h) Forecast Error (OF) Error (OF) Errors > 100 Cases
Early -0.6 2.8 29 (1.2)
24 (Min) Local -0.3 23T 38 (1.6) 2344
Early 1.0 3.5 112 (4.8)
36 (Max) Local 0.1 B3 112  (4.8) 2348
Early -0.4 3.2 69 (2.9)
48 (Min) Local -0.5 Fal 80 (3.4) 2345
Early 1.7 4.3 223 (9.5)
60 (Max) Local 0.3 4.2 211 (9.0) 2344
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Figure 3.1. Mean absolute error for the local and the early
and final guidance surface wind direction forecasts.
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SKILL SCORE
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Figure 3.3. Skill score computed from five-category contingency
tables for the local and the early and final guidance surface

wind speed forecasts.
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Figure 4.2. Skill score for the local and the early and final
guidance opaque sky cover forecasts.
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CATEGORY 2 BIAS

SKY COVER

® 0000 GMT RUN
3.00}— ® = 90 U.S. STATIONS

2.00 |—

X LOCAL

Z/‘\r ”
% - 3

18-HR
EARLY
1.00 —-vu2n e ereeetsaeaeersiiaanaas S
18-HR
FINAL
0.50 - =
0.33 - . =
1 1 | | | 1 1
1975 1976 1977 1978 1979 1980 1981
WARM SEASON APRIL-SEPTEMBER

Figure 4.4. Same as Fig. 4.3 except for category 2 bias.
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Figure 5.2. Same as Fig. 5.1 except for forecast projection.
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Figure 5.6. Same as Fig. 5.5 except for forecast projection.
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